This report on the gold content of water, plants, and animals is one of four that summarizes available data on the occurrence of gold. The other reports are on gold in the earth's crust, in rocks, and in minerals (Jones, 1968 (Jones, , 1969 Jones and Fleischer, 1969) . They have been prepared as background material for the Heavy Metals program of the U.S. Geological Survey, an intensified program of research on new sources of heavy metals, including gold.
Data on the gold content of ocean waters and of fresh waters, as well as on the gold content of various plants and animals, are summarized and collated. Conclusions drawn from the data must be tentative because of lack of standardization among analytical techniques.
GOLD CONTENT OF WATER
The concentration of gold in the hydrosphere is not likely to exceed 0.01 ppb (part per billion), according to Zvyagintzev ( 1941) , but this amount seems to be nearer an average value than an upper limit. It is appreciably lower than the range from 1 1 to 6 ppb given as the average gold content of the earth's crust (Jones, 1968) .
SEA WATER Sonstadt ( 1872) was the first to make analyses of sea water for gold and gave three methods for doing so, but he obtained evidence of gold in sea water by only one of them. Since then man has dreamed of economically extracting gold from sea water. Probably the foremost of the analysts was Haber ( 1927 Haber ( , 1928 who devoted many months of research to this problem, only to foresake it when he realized from the analyses of a large number of samples of sea water that its gold content was very much less than had been previously reported. The amount of gold per cubic meter of sea water is minute and, according to Haber ( 1928) , as based on the analyses of 1,635 samples taken at 186 stations across the South Atlantic Ocean (table 1) , is 0.004 ppb. The amount of gold in sea water is estimated to be 27.4 million tons (Friedensburg, 1953) .
The analyses of gold in sea water are given in table 1. Analyses made prior to 1927 are not included, but those who wish to refer to these can consult the works of Sondstadt ( 1872), Pack ( 1898) , Liversidge ( 1897) , Don ( 1898) , Wagoner (1901) , DeWilde (1905) , and Koch (1918) .
The seas and oceans contain varying concentrations of gold. For instance, the South Atlantic Ocean has been considered by Haber to be gold poor when compared to the amount in the other seas and oceans. Haber found at least ten times more gold for a given volume of water in the North Atlantic Ocean than he did in the South Atlantic Ocean. Other workers have also found a higher average amount (table 1) . Not only do the oceans (1933) .
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. 23 Oregon coast (Waconda Beach) ______________ Caldwell (1938) . Yasuda (1927 Yasuda ( , 1928 . and seas vary in the amount of gold that they contain, but so do samples taken simultaneously "side by side" (Hummel, 1957) . Haber {1927), probably hoping to find larger amounts of gold in sea water near goldfields, analyzed more than 100 samples of sea water from San Francisco Bay, just off Sausalito and Oakland. The waters near Oakland contained as much as 0.055 ppb and had a median value of 0.012 ppb gold. The time of day that the samples were taken and the ebb and flow of the tide seemed to be insignificant factors in the amount of gold found in the analyzed sea water. Farther from shore, 40 miles west of San Francisco, the ocean water contained 0.068 ppb gold (Weiss and Lai, 1963) . Hummel (1957) found 0~015 to 0.5 ppb gold in sea water; Caldwell (1938) , Stark (1943) Putnam. Stark noted that sample3 of water from the Adriatic Sea contained an average of 0.02 ppb gold and from the Mediterranean Sea, 0.4 ppb. The maximum amount of gold in sea water obtained off the Iberian coast was almost 2 ppb. Sea water off the coast of eastern Japan has been taken from various depths and analyzed for gold by the neutron flux method (Oka, Kato, and Sasaki, 1964) . The amount of gold found ranged from 0.006 to 0.429 ppb. The content varied in different places, but the amount of gold in deeper waters was somewhat less than that found in surface waters. Where cold and relatively warm waters mingled, such as the cold Kuril current (Oya Shio) with the warmer Black current (Kuro Shio) (Zenkevitch, 1963) , the gold content was relatively high. Analyses from other places near the Japanese coast indicated the gold content of sea water ranged from 3 to 20 ppb (Gmelin, 1954, p. 125-130) .
In one locality, during a spring bloom of phytoplankton, a decrease of about 15 percent in dissolved silicate contents occurred, and the gold contents decreased 60 percent (Hummel, 1957) . Peshchevitskii, Anoshin, land Erenburg (1965) believe that gold in sea w4ter is present mostly in the form of the comj>lex anion (AuCl;), although this was contrao/ to Haber's {1928) conclusion th~t gold was ~ociated with particulate matter. Schutz and Tutekian {1965) question Haber's conclusion stating: I "The precision of his (Haber's) determination of four centrifuged samples was no better than on lthe original water, so the association of gold wi~h particulate matter does not seem to be the primary contribution to analytical variance in his m~thod."
Hummd ( 1957), though; believes that gold concentration tends to decr~ase away from shore and agrees with Haber that! the gold is associated with particulate matter bec~use of the inconsistent variability of gold content with depth from the surface of the water ddwnward and also the decrease in the gold cont1nts as samples are obtained progressively fart~er from shore. ' I FRESH SURFACE! WATER River waters have been cqnsidered as being too low in gold content to mak~ them worthwhile as a tool for geochemical prqspecting for gold in gold-bearing regions (Konov)alov, 1941), although Kropachev {1935) consider~ values of 0.06 ppb and more gold in water as peing useful for prospecting purposes. In the rivers of the Irkutsk region and Transbaikal, ~he gold values are mostly from 0.01 to 0.09 ppb, in the Krestovka 0.016 ppb, the Zarca 0.33 ppb, the Unda 1.7 ppb, the Gazimur 4.7 ppb, and w~ter from Lake Baikal at the mouth of the Krest~vka Riv~r 0.12 ppb (Kropachev, 1935) . Sample~ of water from the Sutar River contained 0.005 to 0.01 ppb of gold and averaged 0.03 ppb (Ko~ovalov, 1941) . Rhine River waters near Karlsruhe averaged 0.0039 ppb gold, near Leverkusen ! 0.0027 ppb of gold, and near Schopfstallen, O.Ob3 ppb gold (Haber and Jaenicke, 1925) . Fische~ (1966) found 2 ppb gold in unfiltered Saale Riv~r water and 0.1 ppm {part per million) gold in thb suspended matter. I GROUND WAi-ER I Thermal waters rising fr4m great depths are known to contain gold. Th~ gold content in the deep waters of the Comsto4k Lode, whose temperatures vary from 116° to! 170°F, is 0.298 ppb (Lincoln, 1911) . Vadose water at the Comstock Lode contains both gold all.d silver in solution.
! 3 Studies of gold in hot springs of Beppu (Jr,pan) were made by Koga (1960 Koga ( , 1961 . The average gold content of 27 springs was 0.53 ppb, ranging from 0.5 to 2.2 ppb gold. At the Motoyu spring at Nasu (Japan) is deposited a yellow precipitate which contained 1 to 10 ppm gold (Ikeda, 1955b) . The gold content of some acid spring waters is less than 0.01 ppb (Ikeda, 1955a) .
At Lake Taupo, New Zealand, sinter deposited by existing hot springs yielded 0.94 ppm gold. Maclaren (1906) noted that some siliceous sinter from Whakarewarewa south of Rotorua, New Zealand, contained about 1 ppm gold, whereas a nearby sulfurous sinter contained about 2 ppm. Grange (1937) reported 2 ppm gold and 120 ppm silver in the sinter from Whakarewarewa. The metal content of precipitates in some hot springs and boreholes in New Zealand ranged from < 1 to 85 ppm gold and from < 5 to 500 ppm silver (Weissberg, 1969) . One of these springs, the Champagne Pool at W aiotapu, whose source is possibly as deep as 1.5 to 3 kilometers, has an areal extent of 7,000 square meters, a surface temperature of 70° to 75° C, and a pH ranging from 4.9 to 6.5. Samples of its sinter contained 80 ppm gold and 175 ppm silver. The gold content of the hot waters from another spring was ~ 0.04 ppb and from one borehole was 0.04 ppb. Analyses of sinter from Steamboat Springs, Nev., have been reported as 1 ppm gold (Becker, 1888) and as 10 ppm gold and 400 ppm silver (White, 1967) . At Boulder, Mont., a vein filling deposited by an existing hot spring contained 0. 768 ppm gold; at Anaconda, Mont., the gold content of a ferruginous tufa deposited by an existing hot spring varied from 0.83 to 2.49 ppm; and at Ojo Caliente, N. Mex., a calcareous tufa deposited by an existing hot spring yielded 0.042 ppm gold (Lincoln, 1911) . A water sample from the Great Salt Lake contained an equivalent of 0.032 ppm gold (Lincoln, 1911) . Because some of the foregoing analyses were made before about 1928, prior to the development of modern analytical techniques for gold, it is possible that some of them may be inaccurate . (Coates, 1939) .
Waters flowing through mines in the Aldan Shield of the southern Yakut, U.S.S.R., contained an average of 0.7 ppb gold, and stagnant mine water contained 0.9 ppb gold (Razin and Rozhkov, 1963) . In other ground waters the minimum amount of gold as determined by Landstrom and Wenner (1965) , using neutron-activation method of analysis, was 0.001 ppb.
SUMMARY
The amount of gold found dissolved in sea water ranges from 0.001 to 44 ppb. The amount of gold commonly found in ground waters and river waters is also within this range. The amount of gold in sea water, as determined by neutron-activation methods, averaged about 0.05 ppb in contrast to the 0.004 ppb reported in the older work of Haber (1928) and appears to be highest near the continents and lowest in the deep ocean. A few analyses of spring waters show that the gold ranges from 0.01 to 2.2 ppb and averages about 0.5 ppb. Other ground waters contained from 0.001 to 0.9 ppb gold. River waters contained from 0.003 to 4.7 ppb gold. Zvyagintzev (1941) has stated that the amount of gold in the hydrosphere is not likely to exceed 0.01 ppb. In view of the foregoing values this is low.
GOLD CONTENT OF PLANTS
One of the oldest references to the occurrence of gold in plants was by Malte-Brun (1847) who referred to the work of Sage, Berthollet, Rouelle, Darcet, and Deyeux. Berthollet was reported to have extracted about 44 ppm gold from the ashes of vegetables. Zvyagintzev (1941) thought that plant-root secretions and humic acids should definitely act as solvents for gold, and that this solubilization is the first process leading to the uptake of gold in plants. After the death of the plants, metals are retained in the humus (Malyuga, 1964; Curtin and others, 1968 ). Deul {1958) found gold in the ash of the humic acid fractions of peat. He did not detect it in plant ashes, in the whole peat ash, or in any other fraction that he separated from the peat. In seven samples Deul obtained from 1 to 10 ppm gold in the ash of the humic acid extract. Bouska, Havlena, and Sulcek ( 1963) in their observations on coal concluded that gold is bound predominantly, although not exclusively, to the organic part of coal.
The gold content of plants is given in table 2. The amount of gold is reported in the plant ash or in the dry plant. Also given are the ash contents of many of these plants and the amount of gold found in the soil near the plant. The values for gold in soil given by Razin and Rozhkov {1966) are the maximum values found and usually are of the C horizon of the soil. The nonvascular plants have been divided into algae, fungi, lichens, and mosses and the vascular plants into herbs {grasses and sedges, and forbs), shrubs, and trees. Most analyses given in table 2 are of vascular plants.
Some workers have noted that plants have a higher metal content at certain times of the year. Malyuga ( 1964) commented that toward autumn the leaves of trees have two to three times as much nickel, cobalt, and copper as they have during the spring. By contrast, Aripova and Talipov ( 1966) reported that the ash of wormwood (Artemisia) contained from 10 to 20 times more gold, copper, lead, and chromium in May than in October and that these metals are especially accumulated in plants in desert regions.
ALGAE
The ash of several marine algae have been analyzed for gold (table 2). Stark {1943) found 1. 7 ppm gold in the ash of unspecified seaweeds from an unspecified locality. By contrast, Fukai and Meinke {1962) using activation methods of analysis, reported 0.00015 and 0.00093 ppm gold in the ash of two samples of sea lettuce, Ulva sp. In the dry matter of these samples, one from Tokyo Bay, Japan and the other from Sagamu Bay, Japan, the amount of gold in one sample was 0.000035 ppm and, in the other, 0.00021 ppm. It is notable that these values are within the range of 0.000006 ppm to 0.000429 ppm gold found in sea water (table 1) east of Honshu Island, Japan by Oka, Kato, and Sasaki (1964) who also used neutron-activation methods of analysis. Because of this, and the fact that the gold in the ash of the two plants is about one order of magnitude less than the amount of gold given for the earth's crust (Jones, 1968) , sea lettuce does not appear to be an accumulator of gold. FUNGI Fungi are known to contain from trace amounts to 11.6 ppm gold in their ash. Those containing 1 ppm or more are all Boletus.
The ashes of three lichens, Oladonia alpestris, Oladonia gracilis, and Peltigera aphthosa averaged 1.0, 1.3, and 1.0 ppm gold, respectively. The amount of gold in the ashes of these plants averages twice the amount of that in the soil.
MOSSES
Although Shacklette (1965) found no gold in an unspecified number of liverworts and mosses, Razin and Rozhkov (1966) recorded from 0 to 19.2 ppm gold in the ashes of mosses which they analyzed. No gold was detected in Sphagnum fimbriatum and a sample of Aulacomnium palustre. In table 2 the maximum amount of gold reported [ Some results were reported as 0 ppm gold; however, gold was probably present but not in sufficient amount for detection. In remarks column, number in parentheses is the amount of gold, in parts per million, in the soU near the plant) Japan.
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• 33 in soil on which the mosses grew (given in parenthesis) was generally less than the amount of gold found in the ashes of the plants. HERBS The herbs include the largest variety of plants sampled for gold. Many replicate analyses have been made for some species. The herbaceous plants are shown to contain gold which ranges, in their ash, from 0 to 610 ppm. The extremely hig~ value-the highest value known to be reported for a plant-was given by Babicka (1943) fo~ the marsh horsetail, Equisetum palustre which grew in the gold-mining region of Oslany, Czechoslovakia, where the gold content of the soil was reported to be only 0.2 ppm. In the ash from two other specimens of Equisetum arvense, Babicka detected 16 and 63 ppm gold. Because of the possibility that species of Equisetum may be accumulators of gold, Cannon, Shacklette, and Bastron (1968) examined 22 collections of these plants that were gathered throughout the United States. From their analyses of these plants, they concluded that the· average amount of gold to be expected in this vegetation is less than 0.2 ppm and consequently Equisetum would not be useful in prospecting for gold. In addition they noted that the high values of 610 ppm gold in the ash of E. palustre and 63 ppm gold in the ash of E. arvense may be erroneous due to the probability, in the original analyses, that the sulfides of copper ~nd several other metals were reported as gold.
Other workers have reported about the same amounts of gold in the ash of Equisetum as found by Cannon, Shacklette, and Bastron. For instance, Warren and Delavault (1950) reported from 0.17 to 0.34 ppm (average 0.3 ppm) gold in the ashes of four plants, and Razin and Rozhkov (1966) reported from 0 to 0. 7 ppm gold in the ashes of six plants.
In the ashes of the forbs, Babicka reported gold contents of 4.36 ppm and more. By comparison, the average amount of gold in the ashes of forbs as reported by other workers who succeeded Babicka rarely exceeded the minimum amount reported by him.
Although differences in the gold content of various parts of plants were observed, no plant part appeared to be superior to any other part in its amount of gold. The parts compared were roots, main and terminal stems, leaves, flowers, seeds, and seed pods.
The amount of gold in the plant ash reported by Babicka greatly exceeded the gold content of 10 the soil. However, other workers (Khotamov, Lobanov, and Kist, 1966, and Razin and Rozhkov, 1966) show much smaller differences. Many plant ashes contained less gold than the soil in which they grew (table 2) .
There appears to be no significant differences in the gold content of forbs and of grasses and sedges. The gold content in the ashes of grasses and sedges ranged from 0 to 8.6 ppm. The maximum gold content of the soil was 8 ppm.
As a gold-sampling device of the flowering plants in a neighbourhood, honey has been analyzed for gold by Berg (1928) but without success.
SHRUBS
The amount of gold in the ashes of shrubs varied from 0 to 600 ppm. Excluding the amounts reported by Babicka, the maximum amount was 36 ppm ·given by Khotamov, Lobanov, and Kist (1966) who used neutron-activation methods of analyses for plants. Khotamov, Lobanov, and Kist (1966) analyzed the separate parts of a few shrubs (table 2) . More gold was detected in the leaves of Girgensohnia oppositijlora, HaplophyUum robustum, and Lagochilius intermedius than in their roots, terminal stems, or main stems, but in Nanophyton erinaceum the same amount of gold was reported for these various parts. Razin and Rozhkov (1966) reported a maximum gold content for the ash of shrubs as 10 ppm (Rubus arcticus) and the maJcimum gold content of the soil, 4.5 ppm. Near some other shrubs the maximum gold content of the soil was 8 ppm. They found in about two-thirds of the soil and plant samples analyzed that the maximum amount of gold in the soil exceeded that in the ashes of shrubs.
TREES
The gold content of trees is similar to that ?f other vegetation. The amount of gold reporte~ In tree ashes varies from 0 to 10 ppm, the high amount being reported by Babicka (1943) for the ash from the blossoms of Tilia parvijolia. Gold was not detected in the ashes of a variety of trees. No tree part was shown to be consistently higher in gold content than any other part. According to the analyses of Razin and Ro~hkov (1966) , the maximum amount of gold found In the soil near the analyzed trees was usually greater than the gold in the ashes of the adjacent plants. SUMMARY The maximum amount of gold that has been reported in the ash of plants is 610 ppm (Babicka, 1943) . However there is serious doubt regarding the reliability of some of the values reported by Babicka; probably the reported maximum amount of gold in plant ash is much less. The maximum values given in table 2 by other investigators for gold in the ash of some terrestrial vegetation is: Cannon, Shacklette, and Bastron (1968) , 0.5 ppm; Warren and Delavault (1950) , 1.02 ppm; Razin and Rozhkov (1966), 19.2 ppm; Khotamov, Lobanov, and Kist (1966), 36 ppm; Zvyagintzev (1941) , 6 ppm; Lungwitz (1899), 0.15 ppm; and Stark (1943) , 1.7 ppm. At present the amount of data is insufficient to show that one part of a plant contains more gold than any other part, although a few analyses by Khotamov, Lobanov, and Kist (1966) suggest the possibility that leaves may contain more gold than other plant organs. In addition no group of plants seems to contain consistently more gold than any other group. Razin and Rozhkov (1966) found that the maximum amount of gold in the soil (usually the C horizon) exceeded that shown for the ash of most of the plants which they analyzed. However Khotamov, Lobanov, and Kist (1966} believe that "the concentrations of gold in plants exceeds considerably the gold content in the soil." Analyses of the gold content of mull (humus-rich forest soil) ash that was derived chiefly from lodgepole pine (Pinus contorta), limber pine (Pinus :flexilis), and aspen (Populus tremuloides) in the Empire mining district of Colorado was, with few exceptions, higher than that in the underlying soil (Curtin and others, 1968} . Although the concentrations of gold in the ash of plants generally appear to exceed the gold content of the soil, the differences between the gold content of the ash of plants to that of the earth's crust and various rock types appears to be much greater. Based on neutron-activation analyses, the gold content of igneous rocks is given as 3.6 ppb, for sedimentary rocks, 5.4 ppb, and for metamorphic rocks, 4.6 ppb (Jones, 1969) , and for the earth's crust, 1 to 6. ppb (Jones, 1968) . Probably, then, the amount of gold in plant ash may be one or more magnitudes higher than the amount found in the rocks in the earth's crust.
GOLD CONTENT OF ANIMALS
Gold has been looked for in only a few animals. Known analyses have been made on four different types of insects, seven different types of marine organisms, and seven types of warm-blooded animals.
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Cockchafers (scarabaeid beetles) have been found to be auriferous when indigenous to Oslany, a gold-mining region in Czechoslovakia, but not when from the region of Propast near Stribrna Skalica (Bohemia). The gold content of cockchafers can be reduced by feeding them nonauriferous plants (Babicka, Komarek, and Nemec, 1945) . Razin and Roshkov (1966) looked for but did not detect gold in the water beetle (Dytiscus sp.) or in the carpenter ant (Oamponotus vagus), although 0.4 ppm gold was obtained from the ash of a bee (Vispidae sp.).
The amount of gold found in some marine animals is shown in table 3. Analyses made by neutron activation are much lower than those made by older methods. For instance, N oddack and Noddack (1939) reported from 7 to 30 ppb gold in the dry matter of several marine animals. By contrast values obtained by neutron-activation methods vary from 0.0012 to 0.126 ppb gold in the dry material (Fukai and Meinke, 1962; Bowen, 1968; Oka, Kato, and Sasaki 1964) . The least amount of gold was found in the dry matter of the muscle of the mackerel, Pneumatophorus japonicus. Bowen ( 1968) reported 0.126 ppb gold in the dry matter of a sponge from Plymouth, England (table 3) . He thought that this value was due to the relatively high initial gold content of sea water in the area where the sponge grew and to the scleroprotein structure of the sponge which resembles some artificial polymers. According to Bowen, gold can be concentrated by absorption or adsorption on certain artificial polymers. In the dried matter of fishes, Fukai and Meinke (1962) found 0.1 ppb gold in the soft parts. This was considerably more gold than was found in the soft parts of the mackerel Pneumatophorus japonicus by Oka, Kato, and Sasaki (1964) . The average amount of gold in the dry rna tter of marine organisms seems to be about the same as that which occurs in sea water. This conclusion is based on neutron-activation methods of analysis for both. The figures used in computing the average gold content of marine animals are taken from table 3, and, in addition, include the 0.1 ppb gold reported by Fukai and Meinke (1962) . This average is 0.04 ppb and is close to that of 0.05 ppb for sea water. The values given for comparison are obviously based not only on too few analyses but are also probably not representative of their kind.
Gold has been detected in birds, cows, deer, and man and has been administered to laboratory animals such as rats and mice. Gold was looked for but not detected in the bones and teeth of a wild pig shot in the gold-mining region of Oslany, Czechoslovakia (Babicka, 1943) . A number of birds were examined for gold by Razin and Rozhkov (1966) . These consisted of three northern spruce crossbills, Loxia curvirostra curvirostra L., which contained from no detectable gold to 1.1 ppm in their ash (2.43 to 2.80 percent), four Siberian white crossbills, Loxia leucoptera bifasciata Brehm., which contained from no detectable gold to as much as 1.5 ppm in their ash (2.36 to 2.75 percent), one common bunting, Emberiza leucocephalos Gm., which contained 1.2 ppm in its ash (4.13 percent), two unidentified buntings, Emberiza, which contained no detectable gold in one (3.67 percent ash) and 0.3 ppm gold in the other (3.61 percent ash), three Siberian spotted pipits, Anthus hodgsoni inopinatus Hart. et Steinb., which contained from 0.1 to 0.9 ppm gold in their ash (4.83 to 6.15 percent), and one redwing thrush, Turdus naumanni naumanni Temm., which contained 0.1 ppm gold in its ash (1.64 percent).
Antlers from deer harvested in Czechoslovakia and in the United States have been analyzed for gold. Babicka, Komarek, and Nemec (1945) analyzed different parts of the roebuck from Oslany, Czechoslovakia, a gold-bearing region. They found gold in the ashes of the hair of the roebuck, from 3 to 8.5 ppm and an inconsiderable amount in the hooves, but most in the ash of the antlers, 60 ppm in one animal and 68 ppm in another animal. The points of the antlers contained the most gold. No gold was found in the antlers of deer 12 shot in the eastern Carpathian Mountains or near Karlstein. By contrast, the antlers of 15 mule deer ( Odocoileus hemionus), harvested from four gold-mining regions in the United States (in the mother lode country, California, near Ouray, Colo., Lead, S. Dak., and Eureka, Utah), contained about the same amount of gold in their ashes as occurs in relatively nonauriferous rocks (Jones, 1969) . Neutron-activation analyses were made by members of the U.S. Geological Survey on the 1-and X-inch-long tips of the antlers of these deer. The amount of gold found in the ashes of the l-inch-long tips ranged from 0.5 to 6.4 ppb and averaged 2.3 ppb. In the ashes of the X-inchlong tips from five of these deer, the amount of gold detected ranged from 0.3 to 28.3 ppb and averaged 7.0 ppb. Thus it seems that more gold, per unit volume, occurs at the very tips of the antlers.
Gold has been found in cow liver and brains, and in human blood, feces, and urine (Bertrand, 1932) . Bertrand detected 0.3 ppm gold in human blood, 0.2 ppm in cow liver, but most of all, the brain of an ox yielded 14 ppm which indicates a high value for brains. The amount of gold in 32 samples of wet human liver tissue ranged from 0.03 to 0. 79 ppb and averaged 0.057 ppb (Parr and Taylor, 1963) . In human blood the mean gold content is about 0.004 ppb, in erythrocytes about 0.008 ppb, and in plasma, about 0.006 ppb (Bagdavadze and others, 1965) . The amount of gold in whole normal and uremic human bloods was found to be the same (Aripova and Prikhid'ko, 1965) . The amount of gold detected in human hair varied from 0.8 to 430 ppb (Bate and Dyer, 1965) , the amount of gold in the hair of a man from Napier, New Zealand, averaged 270 ppb and from Hastings, New Zealand, 290 ppb. The average amount of gold in the hair of a man from Tennessee was 430 ppb. The amount of gold found in human teeth ranges from 10 to 30 ppb dry weight (Soeremark and Samsahl, 1962; Lundberg and others, 1965) . Although no significant differences could be noted in the gold content of teeth on the basis of sex or between the upper or lower jaws, unerupted (impacted) bicuspids contained no detectable gold.
Gold has been administered to rats and mice and the effects noted. The administration of gold thioglucose to mice results in a focal accumulation of gold in the hypothalamus (Debons and others, 1962) . Gold given to white rats by Kalistratova, Moskalev, and Serebryakov (1966) resulted in an accumulation of some of the gold mainly in the liver, spleen, and lymphatics. Katakura (1965) noted that gold administered intravenously in col1oidal form in rats concentrated chiefly in the liver and spleen and less was retained in the lungs, kidneys, and femoral bones.
SUMMARY
The amount of gold occurring in animals varies greatly. Values obtained by neutron activation show as little as 0.0012 ppb gold has been found in the dry matter of fish muscle and as much as 430 ppb gold in human hair. Excluding the earlier work of Noddack and Noddack (1939) , marine animals contain, by far, the least amount of gold and terrestrial animals contain the most gold. Bones, teeth, and phosphorite are calcium phosphates with comparable gold contents. Neutronactivation analyses of composite samples of rock phosphorites from Morocco and the United States contained from 0.5 to 3.1 ppb gold (Z. S. Altschuler, oral commun., 1969) , human teeth show 10 to 30 ppb gold, and the ash of deer antlers from 0.5 to 28.3 ppb gold. These naturally occurring calcium phosphate compounds appear to be similar in their gold content, irrespective of their origin, and probably reflect the gold level of their environment.
The known content of gold in animals apparently supports Vinogradov's (1953) observation that the amount of gold found in animal organs is entirely casual and that there are no auriferous animals anywhere in the world.
